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Diagnostic performance and patient 
outcomes with C-reactive protein use 
in early onset sepsis evaluations 
Miren B. Dhudasia et. al. (J Peds, 🇺🇸 ) 

Background: 
The clinical utility of a test can be measured using two 
approaches: diagnostic performance and impact on patient 
outcomes. 
As we know the gold standard for dx of EOS is a BCx or CSFCx 
with or without additional clinical findings of infection. 

Questions: 
What is the clinical utility of CRP in the diagnosis of EOS using 
two approaches 
1. measuring diagnostic performance 
2. impact on patient outcomes with and without routine use 

Study Design: 
• Retrospective cohort study of all infants admitted b/w day 0-3  

after birth to 2 NICUs in the University of Pennsylvania Health 
System  

• Data was collected over two periods: 
• Period A (routine CRP use) between 2009-2014 
• Period B (EOS risk Calc) between 2018-2020 

• More data collected through the EMR 
• Definition of EOS: isolation of a pathogenic organism from 

blood and/or CSF <3 days of life. 
• Prolonged antibiotics were defined as antibiotics 

administered for >2 days in the absence of pathogen isolation 
from blood or CSF culture. 

• They used a CRP cut-off value of ≥10 mg/L for the main analysis 
of diagnostic performance, but also analyzed diagnostic 
performance metrics at other thresholds that are commonly 
reported in the literature, ranging from 5 to 15 mg/L. 

Clinically relevant patient outcomes were defined as: 
- Proportions of NICU Infants on whom cultures we done - both 

<3days or >4 days 
- rates of positive blood or CSF cultures 
- time from birth to obtaining blood culture and antibiotic 

administration among culture-confirmed cases 
- rate of antibiotic initiation on day 0-3 and 4-7 
- duration of antibiotic use in the absence of positive cultures 
- hospital length of stay 
- transfer for higher level of NICU care in the first 7 days after 

birth 
- all-cause in-hospital mortality overall, and in the first 7 days 

after birth. 

Results: 
• From 2009-2014: 10,134 infants were admitted to the study 

NICUs, median GA = 37 wks, median BW = 2,830g 
• A total of 7,549 (74.5%) infants had at least one blood culture 

obtained on day 0-3 after birth. Of them, 1,092 (14.5%) also 
had a CSF culture 

• Among infants with a blood culture obtained on day 0-3, 41 
(0.5%) were diagnosed with EOS. The most common 
organisms were group B Streptococcus (GBS, 39.0%) and 
Escherichia coli (39.0%). 

•📌 There were no infants with a positive CSF culture in the 
absence of a positive blood culture. 

Diagnostic performance of CRP 
• A total of 9,103 (89.8%) had one or more CRP obtained on day 

0-3, and of them, 2,085 (22.9%) had at least one value ≥10 
mg/L 

• Among 7,549 infants with a blood culture on day 0-3, 7,450 
(98.6%) also had a CRP obtained in that timeframe. 

• With increasing duration between time when blood culture 
and CRP were obtained, sensitivity of CRP increased while 
specificity decreased. 

•📌 CRP obtained 4-24 hours after blood culture had the 
highest area under the curve on a receiver operating 
characteristic curve 

• Alternate thresholds of CRP demonstrated similar patterns 
with the highest sensitivity at low cut-offs farther from time of 
blood culture and highest specificity for high cut-offs closer to 
the time of blood culture. 

Clinical management of infants without EOS 
• Of the 7,508 infants without EOS, 7,410 (98.7%) had a CRP 

obtained on day 0-3, and of these, 1,934 (26.1%) had at least 
one CRP ≥10 mg/L.  

• Infants with CRP ≥10 mg/L were more frequently males born 
via vaginal delivery at higher gestational ages and with higher 
birth weights. They were also more likely to be started on 
empiric antibiotics, receive prolonged antibiotics despite 
negative blood or CSF cultures, receive antibiotics other than 
penicillin, ampicillin, and gentamicin, have a CSF culture 
obtained on day 0-3 or 4-7, and have a longer hospital length 
of stay. 

Comparing outcomes in time periods with and without routine 
use of CRP 
• Among culture-confirmed infection cases, the time from birth 

to when blood culture was collected, and empiric antibiotics 
initiated, was not different between the two periods. 

• There was no difference in the hospital length of stay between 
the two periods overall, or among term and preterm infants 
considered separately. The proportions of infants who died or 
were transferred for higher level of care in the first week after 
birth, and the proportion of infants who died any time during 
hospitalization was also not different between the two 
periods. 

Conclusion: 
In this pre-post cohort analysis, initial CRP testing for EOS 
evaluations was not sufficiently sensitive to support decisions to 
withhold empiric antibiotic treatment. Although later CRP 
measurements were more sensitive, they were too nonspecific 
to support decisions to continue treatment. Discontinuation of 
routine CRP use during EOS evaluation was not associated with 
changes in rate or promptness of EOS detection or management. 
Furthermore, discontinuation of routine CRP use was not 
associated with more serious adverse outcomes, despite an 
associated reduction in rates of antibiotic use. Using the 
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aforementioned methods of test utility determination, we did 
not identify a clear advantage of using CRP in EOS evaluation. 

 


